The article investigates the revealed comparative export advantage, relative import specialization advantage, relative trade advantage, intra-industry trade and its quality types in agrofood trade of Croatia, Hungary and Slovenia with the European Union (EU) market. The empirical results confirmed bulk of agro-food and forestry products with revealed comparative export advantages on the EU markets for Hungary and to a lesser extent for Croatia, but except for some niche products less for Slovenia. Hungary and Croatia have faced difficulties to sustain revealed comparative export and relative trade advantages in higher processed consumer-ready foods and processed intermediaries. Improvements in intra-industry trade for agro-food products are identified for Hungary and to a lesser extent for Croatia, but less for Slovenia. Competitive trade abilities on the enlarged EU markets cause roles of agro-food sectors in employment and income activities of rural areas that are under increasing competitive pressures for agro-food sector restructuring and rural economy diversification.
Introduction
A body of theoretical concepts and quantitative approaches are available in literature to explain trade advantages and degree of product, sector or country integration into the international trade. Empirical studies for agro-food trade have highlighted the increasing role of processed and manufactured food products that increased at the expense of raw and bulky agricultural products. Moreover, trade as well as agro-food trade is increasingly of an intra-industry trade nature meaning that similar products are exported and imported at the same time. The reasons in behind are utilization of economies of scale from specialization of production in more liberalized trade and consumer preferences for varieties caused by household's real income growth.
We investigate how trade, relative trade advantages and intraindustry trade in agro-food products might affect agro-food sectors competitiveness and integration of agro-food sectors and rural areas in Croatia, Hungary and Slovenia within the enlarged European Union (EU), where Common Agricultural Policy (CAP) represents crucial elements of the common EU budgetary policy. The paper contributes to the existing literature in at least four significant directions. First, the paper contributes to a better understanding of the levels and composition of relative trade advantages of Croatian, Hungarian and Slovenian agro-food trade. Second, the paper applies recent theoretical and methodological developments in international trade literature employing besides revealed comparative export advantage index also import specialization advantage (RMA) index and relative trade advantage (RTA) index [3, 7, 9, 16] , and measures of intra-industry trade (IIT) with the separation of horizontal and vertical IIT [1, 9, 10, 12, 13] . Third, so far some studies focus on international trade competitiveness of Hungarian and Slovenian agro-food sectors [4, 5] but so far not for Croatia. Therefore, on the bases of empirical analyses the paper provides an insight of the level and dynamics in revealed comparative export advantage, import specialization advantage, relative trade advantage indices and IIT measures for agro-food trade of Croatia in comparison with similar results for Hungary and Slovenia using the EU-15 as the benchmark of comparison. The analyses are based on agro-food trade as a whole and by degree of agro-food product processing over the analysed period. Finally, we explain how these agro-food trade developments, relative trade advantages and IIT have developed and indicate ways how they are likely to develop in the future and how this might influence agro-food sectors, magnitude and directions in multifunctional rural development especially in the enlarged EU. Therefore, the results may also be of broader relevance to those with a direct involvement in commercial trading and to policy makers in rural development programming.
Methodology and data
The nature of revealed comparative export advantages is investigated employing the pioneering work introduced by Liesner (1958) [15] , but redefined and popularized by Balassa (1965) [2] . The methodological approach is widely used in empirical trade literature to identify a country's weak and strong export sectors. The Revealed Comparative Export Advantage (RXA) index is defined as follows: RXA = (Xij / Xit) / (Xnj / Xnt) where X represents exports, i is a country, j is a commodity, t is a set of commodities, and n is a set of countries. The RXA index is based on observed trade patterns. It measures a country's exports of a commodity relative to its total exports and to the corresponding export performance of a set of countries, e.g., the EU-15. If RXA > 1, then a comparative export advantage is revealed, i.e. a sector in which the country is relatively more specialized in terms of exports. In our case Xij describes Croatian, Hungarian and Slovenian exports, respectively, for a particular agro-food product group to the old EU-15 countries, while Xnj is total agro-food trade of Croatia, Hungary and Slovenia, respectively, to EU-15. Xit denotes the EU-15's exports for a given agro-food product and Xnt total merchandise exports by EU-15 countries, which are used as the benchmark of comparison.
Vollrath (1991) [16] offered an alternative specification of revealed comparative advantage, called the relative trade advantage (RTA), which accounts for exports as well as imports. It is calculated as the difference between revealed comparative export advantage (RXA), and its counterpart, relative import specialization advantage (RMA):
If RTA > 0, then a relative trade advantage is revealed, i.e. a sector in which the country's trade is relatively more competitive. Similarly as the RXA index, the RTA is based also on observed trade patterns. It measures a country's exports and imports of a commodity relative to its total exports and imports, respectively, to the corresponding export and import performance of a set of countries (EU-15), which are used as the benchmark of comparison.
We classify RTA index in three categories: RTA < 0 refers to all those product groups with an absence of relative trade advantage or to products with a relative trade disadvantage. RTA = 0 refers to all those product groups in a break even point without relative trade advantage or relative trade disadvantage. RTA > 0 refers to all those product groups with a relative trade advantage. These boundaries are consistent with theoretical interpretation appropriate for cross-country comparisons.
The methodology to measure the nature of IIT was proposed by Grubel and Lloyd (1975) [14] and later by Greenaway et al. (1994 Greenaway et al. ( , 1995 [12, 13] and some others. Greenaway et al. (GHM) (1994, 1995) [12, 13] express matched IIT as a share of gross bilateral trade:
where X and M are values of exports and imports, p is either horizontal or vertical IIT, j is the product category ( j=1,. . . n) and k is a trading partner. Bilateral trade of a horizontally differentiated product, j, occurs where the unit values of exports (U V x j ) and imports (U V m j ), for a particular dispersion factor, α (e.g. 0.15), satisfies the following condition:
Similarly, bilateral trade of a vertically differentiated product is defined as being where:
The vertical IIT represents specialization in varieties of different quality requiring different factor endowments. We define high and low quality vertical IIT as follows. When the relative value of a product is below or over the limit of 0.85/1.15 (1-α/1+α), it is considered as low or high quality vertical IIT. Therefore, we adopt this approach of a ±15% unit price threshold as a means of separating horizontally and vertically differentiated products in matched IIT trade.
The empirical analysis focuses on the pre-EU enlargement period using detailed trade data from Organisation for Economic Co-operation and Development (OECD) by the years 1995-2003. Agro-food trade is defined by EU-Commission (1999), which also includes trade in forestry products. Data sample consists of 255 items at four-digit level in Standard International Trade Classification (SITC) system.
Empirical results

Levels and compositions in agro-food trade
Croatia and Slovenia experienced deficit in agro-food trade with the EU-15 markets, and vice versa Hungary, which experienced the largest size of agro-food trade with the EU-15 marPer. Pol. Soc. and Man. Sci. kets and trade surplus (Table 1 ). In the Croatian agro-food export structures by the degree of processing, the prevalence is on bulk raw commodities and recently also on higher valueadded consumer-ready foods, whereas in imports particularly on consumer-ready foods. The similar prevalence in agro-food exports and imports structures are also seen for Slovenia. For Hungary, consumer-ready foods prevail in exports and imports of agro-food trade structures with the EU-15 countries.
Relative agro-food trade advantages
We present first levels, compositions and patterns in development of relative trade (dis)advantages for agro-food products by analysed countries and over the analysed years. Croatia in general experienced revealed comparative export advantages in agro-food products to the EU-15 markets ( Table 2 ). Since 2000, Croatia has strengthened revealed comparative export advantages by the level of the RXA index and by the proportion of agro-food products with the revealed comparative export advantages (RXA > 1) on EU-15 markets. However, on the other hand, there is also an increase in the relative import specialization disadvantages as suggested by the increase of the RMA index and the increase of the proportion of products with the relative import specialization disadvantages (RMA > 1). Finally, there is less clear pattern to reduce relative trade disadvantages (RTA < 0) in agro-food trade of Croatia with the EU-15 markets. The RTA index is deeply negative and only around one-fifth of Croatian agro-food trade with the EU-15 markets experienced relative trade advantages (RTA > 0).
Hungary experienced revealed comparative export advantages in agro-food products on the EU-15 markets, but both the mean value of the RXA index and the proportion of the agrofood products with the revealed comparative export advantages deteriorated over time. Moreover, Hungary experienced relative import specialization disadvantages in agro-food products. The RMA index tends to increase as well as the proportion of the agro-food products with the relative import specialization disadvantage increased a bit over time. As a result, whereas Hungary in the mid-1990s experienced considerable relative trade advantage (RTA > 0) in agro-food products on the EU-15 markets, these favourable levels deteriorated over time both in terms of the magnitude of the RTA index and of the proportion of the agro-food products with the relative trade advantage. In the years 2001-2002 Hungary experienced relative trade disadvantage on the EU-15 markets, and the RTA index stabilized around zero (0) in 2003 with the lowest proportion of the agro-food products with the relative trade advantage on the EU-15 markets. These results indicate that the effects of liberalization, privatization and restructuring in the Hungarian agro-food sectors had the initial positive effects on relative trade advantages for the Hungarian agro-food sector on the EU-15 markets. However, the later developments suggest difficulties for Hungarian agro-food sectors to maintain relative trade advantages on the EU-15 markets due to deteriorations of export performances on the EU-15 markets and particularly due to difficulties in competition on domestic markets with the imported agro-food products from the EU-15 markets.
Trade measures for Slovenia confirmed revealed comparative export disadvantages, relative import specialization disadvantages and relative trade disadvantages in agro-food products on the EU-15 markets. Only around 11 percent of Slovenian agro-food exports to the EU-15 markets are classified with revealed comparative export advantages and only 15 percent of total agro-food trade of Slovenia with the EU-15 experienced relative trade advantages. These numbers are relatively low. Yet, more than one-third of agro-food imports from the EU-15 countries to Slovenia are classified with relative import specialization disadvantages. These results suggest that Slovenia experienced difficulties to find agro-food products able to be with revealed comparative export advantages on the EU-15 markets, but on the other hand there is also a relatively high proportion of agrofood products where Slovenia is not able to compete on domestic markets with the agro-food imports from the EU-15 markets. The Slovenian imports of agro-food products from the EU-15 markets increased substantially covering domestic consumption where production is either not existent or substituting inefficient domestic production, which is very low or is shrinking. [6] we classify agro-food trade into four product groups by the degree of processing: bulk raw commodities, processed intermediates, consumer-ready food, and horticulture. Table 3 presents levels and compositions of relative trade advantages by product groups.
The RXA indices for Croatia revealed comparative export advantages in agro-food products on the EU-15 markets. In comparison with Hungary, the RXA index for Croatia for processed intermediates is lower, but higher for consumer-ready food. This indicates that Croatia experienced revealed comparative export advantages in specific high-degree processed consumerready products. However, the RMA indices for Croatia indicate relative import specialization disadvantages particularly for consumer-ready food and processed intermediates, whereas the RTA indices clearly indicate Croatian relative trade disadvantages on the EU-15 markets. The Croatian relative trade advantage is clearly confirmed only for bulk raw agricultural, food and forestry products. For horticultural products, although the RTA index is close to zero, it is also of a positive sign suggesting relative trade advantages for some Croatian horticultural products (natural honey, plants and parts of plants for perfume for pharmacy) on the EU-15 markets.
Hungarian agro-food product groups explored revealed comparative export advantages on the EU-15 markets, but the level of the RXA indices vary by product groups. The RXA index indicates very strong revealed comparative export advantages for bulk raw agricultural, forestry and food products as well as for processed intermediates. For both these product groups there is also found the highest variations in the RXA indices as indicated by the standard deviations of the mean value of the RXA index. Hungarian horticultural products and consumerready food explored revealed comparative export advantages on the EU-markets as suggested by the RXA indices greater than one. On the other hand, the Hungarian agro-food product groups explored relative import specialization disadvantages from the EU-15 markets. The RMA index is greater than one for the each product groups, particularly for consumer-ready food where domestic Hungarian food processing faced difficulties to compete with the imported consumer-ready food either in variety for different consumer tastes or in their quality and different consumer preferences as a potential for development of intra-industry trade. The RTA indices indicate Hungarian relative trade advantages on the EU-15 markets for bulk of raw agricultural, forestry and food products and processed intermediates as well as for horticultural products (e.g. paprika and onions), but not for consumer-ready food, where the RTA is of the negative sign suggesting the Hungarian relative trade disadvantages on the EU-15 markets in this product group. Slovenia experienced revealed comparative export advantages on the EU-15 markets for bulk raw agricultural, food and forestry products as well as for processed intermediates, but not for consumer-ready food and for horticultural products. Slovenia experienced significant relative import specialization disadvantages particularly in consumer-ready food, processed intermediates and also for bulk raw agricultural, food and forestry products and to a lesser extent also for horticultural products. Finally, Slovenian relative trade disadvantages are found in each of the analysed product groups. Except of horticultural products (fresh apples and natural honey), the variations in the RMA and RTA indices are relatively high as suggested by the standard deviation of their mean values indicating instabilities over time.
Tab. 2. Levels and Compositions of Relative Trade Advantages for Agro-Food Product
Levels and patterns in intra-industry trade
Inter-industry trade prevails in agro-food trade for Croatia, Hungary and Slovenia, respectively, with the EU-15 (Table 4 ). The share of IIT is relatively low. Their different IIT levels and patterns in development over time imply the degree of integration that is related to trade liberalization and adjustments to the EU membership as well as the impacts of economic growth on trade developments.
Croatia experienced first decline in the share of IIT in the matched two-way agro-food trade from 13% in 1995 to 9.5% in 1998, but the increasing patterns since then to around 18.8% in 2002 or 17.1% in 2003. Within the structure of IIT, low vertical IIT tends to decline and high vertical IIT tends to increase as an implication arising from restructuring of Croatian agro-food sectors. Horizontal IIT varies considerably by individual years with some recovery after 1998. The degree of the Hungarian agro-food trade integration with the EU-15 is the highest among the analysed countries in the analysed period. Over the analysed years, the share of IIT in the matched two-way trade increased from 23.1% in 1995 to 30.1% in 2003. This increase is consistent with greater mutual Hungarian-EU-15 agro-food trade integration, Hungarian improvements in agro-food sector restructurings and thus improved export abilities, and economic growth that encouraged imports of similar agro-food products by the increased consumers' incomes. Low vertical IIT tends to decline and high vertical IIT tends to increase, which started to prevail in the bilateral matched two-way trade. The proportion of horizontal IIT oscillates over time, but explores downward tendency.
Comparatively with Croatia and even Hungary, the degree of the initial Slovenian agro-food trade integration with the EU-15 markets in the mid-1990s was relatively high, but tends to decline slightly over time from 23.9% in 1995 to 20.8% in 2003. Moreover, at the same time in the structure of IIT, high vertical IIT was being replaced by the increasing importance of low vertical IIT. Yet, horizontal IIT oscillates over time, but tends to decline.
Conclusions
We investigate the revealed comparative export advantage, relative import specialization advantage, relative trade advantage, intra-industry trade and its quality types in agro-food trade of Croatia, Hungary and Slovenia with the European Union (EU) market.
Hungary initially performed the best in agro-food exports on the EU-15 markets, but its export performances have deteriorated over time. On the contrary, the Croatian agro-food revealed comparative export performances on the EU-15 markets have improved over time when Croatia after the war has joined to the preferential trade agreements with the EU-15 markets. The Slovenian agro-food revealed comparative export performances on the EU-15 markets have been found as the worst among the analysed three neighbouring countries. Croatia and Hungary maintained revealed comparative export advantages on the EU-15 markets for about one-fifths to one-fourths of their agro-food exports to the EU-15 markets, whereas for Slovenia this proportion is only around one-tents of the Slovenian agro-food exports to the EU-15 markets. Export orientation of these new emerging market economies with bulk of agricultural, food and forestry products to the EU-15 markets has not been supported enough by improvements in food processing to improve revealed comparative export advantages in higher processed consumer-ready foods.
We have found relative import specialization disadvantages in agro-food products for each of the analysed countries from the EU-15 markets. More than one-fourth of agro-food imports from the EU-15 markets to Hungary and around one-third to Croatia and Slovenia are found with relative import specialization disadvantages. The share of agro-food products' imports from the EU-15 markets to Hungary, Croatia and Slovenia is higher than the share of total merchandise imports. The agrofood imports from the EU-15 countries to Hungary, Croatia and Slovenia increased also because production of these agro-food products is either not existent or very low and less internationally competitive. The EU-15 markets are also much wider by varieties of agro-food products that are produced and much deeper by their sizes of agro-food production. Several agro-food products that are produced in the EU-15 countries are not produced or are produced on a relatively low level or only seasonally in Croatia, Hungary, and Slovenia such as some fruits and vegetables. However, the major difficulties in relative import specialization disadvantages in Croatia, Hungary and Slovenia from the EU-15 markets are in consumer-ready foods and processed intermediaries, but less so for bulk of agricultural, food and forestry products, and horticultural products. Some agro-food productions in Croatia, Hungary and Slovenia during the preenlargement period were facing difficulties in successful relative import specialization and thus difficulties to compete with the imports from the EU-15 markets due to structural and restructuring problems or lack of some other factors of international competitiveness as well as possible use of EU-15 export subsidies.
The initial Croatian less promising position in relative trade advantages in agro-food products on the EU-15 markets was also constrained by the difficulties, which the Croatian economy and the agro-food sector faced after the war destructions. Later developments indicate a slight improvement in relative trade advantages, but the agro-food trade with the EU-15 markets continued to face relative trade disadvantages as only around one- fifth of agro-food trade with the EU-15 markets is classified with relative trade advantages. Only bulk of agricultural, food and forestry products and to a lesser extent horticultural products are found with relative trade advantages. Considerable relative trade disadvantages are found for processed intermediaries and for consumer-ready foods indicating difficulties of the Croatian food processing sector in trade with the EU-15 markets. Hungary experienced deterioration in relative trade advantage in agro-food products on the EU-15 markets with a shift from initial relative trade advantages to relative trade disadvantages. This deterioration of relative trade advantages is also revealed by the deterioration of the relative proportion of agro-food trade with relative trade advantages from more than one-third to less than one-third of agro-food trade between Hungary and the EU-15 markets. The initial results of Hungarian agro-food sector restructurings were more promising in agro-food trade with the EU-15 markets, but seem to be less sustainable with the EU-15 markets over time. Among agro-food product groups with considerable relative trade disadvantages between Hungary and the EU-15 markets are identified consumer-ready foods, whereas relative trade advantages are found particularly for bulk of agricultural, food and forestry products and processed intermediaries. Slovenian agro-food trade with the EU-15 markets in terms of relative trade advantages has performed the worst with further deterioration of unfavourable relative trade disadvantages and reduction of the proportion of agro-food trade with relative trade advantages with its stabilization at around 15 percent of total agro-food trade between Slovenia and the EU-15 markets. We have not also identified any broader Slovenian agro-food product group by the degree of processing with relative trade advantages on the EU-15 markets. Therefore, the results for Croatia are somehow in between: closer to Hungary for some bulk crop-based product groups (maize and oilseeds), and closer to Slovenia for some animal and food products (live bovine animals, sheep and goats). Moreover, the IIT measures confirmed improvements in the degree and quality of Hungarian and to a lesser extent Croatian agrofood integration with the EU-15 markets, but a slight worsening in the Slovenian agro-food sector integration with shifts from high quality vertical IIT towards low quality vertical IIT.
The empirical results on relative trade advantages suggest larger scope for an efficient agro-food sector development in Hungary and to a lesser extent in Croatia, but except some individual and niche products, less likely in Slovenia considering the levels and patterns in development of relative trade advantages and types of IIT developments that reflect competitive constraints more likely from natural factor endowments and current less competitive agro-food structures in an open trade on the SEM. This implies that there is also a scope for possible efficiency improvements by transformation and restructuring of the agro-food sectors, investments in technology improvements, food processing and upgrading of product qualities, commercial agro-food trading and marketing. The changes in the agro-food sector and in the rural economy are seen in synergy with new approaches of competitive agro-food production, food processing and marketing within a food chain as a part of multi-sector sustainable rural economy development in the SEM that can be also supported by EU policies. The improvements in economic efficiency and international agro-food trade competitiveness are particularly important for several rural households, which are directly or indirectly engaged in agriculture, with agriculture related socio-economic and other activities in rural areas.
